Restricting oxygen supply to the prospective dorsal side does not reverse axis polarity in embryos of Xenopus laevis.
During the first cell cycle, the prospective dorsal side of the embryo of Xenopus laevis becomes enriched in mitochondria relative to the ventral side. This differential distribution of mitochondria persists throughout early development, but it is not known if it is of functional significance, since there do not appear to be dorsal-ventral differences in metabolic rate. However, the unilateral anaerobiosis experiments of Landström and Løvtrup do suggest a role for energy metabolism in determining axis polarity. These experiments apparently show that restricting oxygen supply to the prospective dorsal side causes a reversal of dorsal-ventral axis polarity. We have reinvestigated this point using cell-marking techniques. We find that although gastrulation is initiated at the open end of the tube, the polarity of neural plate development is unaffected. Thus, definitive dorsal-ventral polarity is not affected by the experimental treatment, and it is unlikely that gradients of energy metabolism have a role in specifying axis polarity in X. laevis.